Immunological detection of Nitrospira-like bacteria in various soils.
Chemolithotrophic nitrite oxidizers were enriched from five different soils including freshwater marsh, permafrost, garden, agricultural, and desert soils and monitored during the cultivation procedure. Immunoblot analysis was used to identify the nitrite oxidizing organisms with monoclonal antibodies, which recognize the key enzyme of nitrite oxidation in a genus-specific reaction [Bartosch et al. (1999) Appl Environ Microbiol 65:4126-4133]. The morphological characteristics of the enriched nitrite oxidizers were additionally studied using transmission electron microscopy (TEM) and fluorescence microscopy. By means of the antibodies and TEM analysis Nitrospira could be clearly identified in enrichment cultures derived from freshwater marsh and from permafrost soil. Nitrospira cells were enriched simultaneously with cells of the genus Nitrobacter when nitrite concentrations of 0.2 g of NaNO2 L(-1) were used. However, in enrichment cultures containing 2 g of NaNO2 L(-1) Nitrobacter was exclusively detected. During fluorescence microscopic observations of DAPI stained samples microcolonies were found in enrichment cultures from freshwater marsh, permafrost, garden, and agricultural soil. They had a similar morphology to Nitrospira-like microcolonies from activated sludge. In conclusion, Nitrospira seems to be not only a common aquatic but also a usual soil bacterium.